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FALL LAMBPRODUCTIONBY A CALIFORNIA BIGHORNSHEEP
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Parturition is timed to maximize sui^vival of

offspring (Thompson and Turner 1982).

Parturition occurring outside an optimum time

period lowers reproductive fitness and, there-

fore, should be selected against. Timing of

parturition in bighorn sheep {Ovis canadensis)

has been related to resource abundance (Geist

1974, Bunnell 1982, Thompson and Turner

1982, Risenhoover and Bailey 1988) and climat-

ic conditions (Stewart 1982). Parturition varies

by latitude between subspecies (Thompson
and Turner 1982) and by elevation within sub-

species (Risenhoover and Bailey 1988). Peak-

lambing periods occur in March for desert

bighorn sheep (O. c. nelsoni; Hanson 1960,

Sandoval 1980, Witham 1983), May for Cali-

fornia bighorn sheep (O. c. californiana; Jones

1950), and early June for Rocky Mountain
bighorn sheep (O. c. canadensis; Bunnell 1982,

Thompson and Turner 1982). Unusual lambing

periods such as January for desert bighorn

(Russo 1956, Welles and Welles 1961) and July

for Rocky Mountain bighorn (Stewart 1982)

were attributed to extremes in climatic condi-

tions and elevations.

Vegetation in the Big Jacks Creek drainage,

Owyhee County, ID, is dominated by sage-

brush {Artemisia spp.), bluebunch wheatgrass

{Pseudoroegneria spicata), and Sandberg blue-

grass {Poa sandbergii). Climatic conditions are

characterized by warm, dry summers and cool

winters. Total precipitation from November
1988 through March 1989 was equal to the 10-

year average; however, most precipitation

occurred as rain in November and March. Ten

ewes, one ewe lamb, and three ram lambs
from Chilcotin, BC, and two rams from East

Fork Owyhee River, ID, were transplanted to

Big Jacks Creek during February and March
1988. Four ewes were fitted with radio-collars

and periodically located to monitor their

movements and status. Three radio-collared

ewes were observed with lambs in May 1988.

A fourth collared ewe (34) was obsei-ved with a

lamb (A) less than two weeks old (based on size

and behavior) on 26 October 1988. An average

gestation period of 174 days for bighorn sheep

(Shackleton et al. 1984) indicated conception

occurred about 25 April 1988. Ewe 34 and
lamb A were located monthly through March
1989. During 1987-1990, onset of parturition

occurred from 11 April to 3 May, and mating

activity was observed between October and
December in an adjacent drainage. The birth

of lamb A occurred approximately six months

out of cycle. Ewe 34 was observed 4 January

1990 with a lamb (B) that appeared to have

been born during the normal lambing period

(April-June 1989). Lamb B was conceived be-

tween October and December 1988 while ewe
34 was nursing lamb A.

Ewe 34 may not have bred in 1987, or stress

related to transplanting may have caused her

to abort. Stress can affect any aspect of repro-

duction (DeForge 1976). Contact with rams

during March and April 1988 may have caused

ewe 34 to come into estrus. Presence of males

has been found to induce estrus in female

merino sheep (Watson and Radford 1960) and

feral goats (Coblentz 1980). Recurrent estrus

was observed in a cow elk {Cervus elaphiis)

that was associated with bulls but not bred

during previous estrus periods (Morrison

1960).

Lamb survival has been related to forage

quality (Wehausen et al. 1987, Festa-Bianchet
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1988a), precipitation patterns (as they affect

plant growth; Douglas and Leslie 1986), popu-

lation density (Douglas and Leslie 1986), and

mother's age (Festa-Iiianchet 1988a). Cheatgrass

hrome {Broiniis tectormn) seedlings were avail-

able in November, and Sandberg bluegrass

greenup was observed in Januaiy South-facing

slopes were generally free of snow soon after

storms. Cattle grazing occurred in riparian

areas and on plateaus adjacent to drainages,

areas that received limited use by bighorns

during summer and lambing periods. Bighoin

and mule deer {Odocuileiis hemionus) popula-

tions were at low densities. Competition for

forage was probably not a limiting factor.

Festa-Bianchet (1988b) reported that lambs

born to ewes four to nine years old had signifi-

cantly higher survival rates than those born to

two- to three-year-old ewes. Ewe 34 was esti-

mated to be five years old in 1988. Mild cli-

matic conditions, availability of green forage

during weaning, limited competition for for-

age, and probable previous lambing experi-

ence allowed ewe 34 to raise an out-of-season

lamb and survive concurrent fall/winter lacta-

tion and gestation periods. This observation

suggests that under favorable conditions

bighorn sheep may be able to successfully

reproduce outside generally observed repro-

ductive periods.

Literature Cited

Bunnell, E L. 1982. The lambing period of mountain

sheep: synthesis, hypotheses, and tests. Canadian

Journal of Zoology 560: 1-14.

CoBLENTZ, B. E. 1980. A unique ungulate breeding pat-

tern. Journal of Wildlife Management 44: 929-933.

Deforce, J. R. 1976. Stress: Is it limiting bighorn?

Desert Bighorn Council Transactions 19: 30-31.

Douglas, C. L., and D. M. Leslie. 1986. Influence of

weather and density on lamb sur\i\al of desert

mountain sheep. Journal of Wildlife Management
50: 153-156.

Eesta-Bianchet, M. 19S8a. Nursing behavior of bighorn

sheep: correlates of ewe age, parasitism, lamb age,

birthdate and sex. Animal Behavior 36:1445-1454.

.
1988b. Age-specific reproduction of bighorn ewes

in Aliierta, Canada, Journal of Mammalogy 69:

157-160.

Geist, V. 1974. On the relationship of ecology and behav-

ior in the evolution of ungulates. Pages 235-246 in \.

Geist and E Walthers, editors. The behavior of imgu-

lates and its relation to management. International

Union Consenation Nature Publication.

Hanson, G. 1960. Lamb survival on the Desert Game
Range. Desert Bigliom Council Transactions 4: 60-61.

Jones, E L. 19.50. A survey of the Sierra Nevada bighorn.

Pages 29-76 in Sierra Club Bulletin 1950.

.MoRRLSON, J. A. 1960. Characteristics of estrus in captive

elk. Behaviour 16: 84-92.

Risenhoover, K. L., AND J. A. Bailey. 1988. Growth-
rates and birthing period of bighorn sheep in low-

elevation environments in Colorado. Journal of

Mammalogy 69: 592-597.

RUSSO, J. P 1956. The desert bighorn sheep in Arizona.

Arizona Game and Fish Department, Wildlife

Bulletin 1.

Sando\'AL, a. V 1980. Preferred habitat of desert bighorn

sheep in the San Andres Mountains, New Mexico.

Unpublished thesis, Colorado State University, Fort

Collins. 282 pp.

SlIACKLETON, D. M., R. G. PETERSON,J. HA'iAVOOD, ANDA.

Bottrell. 1984. Gestation period in Ovis canaden-

sis. Journal of Mammalogy 65: 337-.338.

Stewart, S. T. 1982. Late parturition in bighorn sheep.

Journal of Mammalogx' 63: 154-1.55.

Thompson, R. W, .\nd J. C. Turner. 1982. Temporal geo-

graphic variation in the lambing season of bighorn

sheep. Canadian Journal of Zoology 60: 1781-1793.

W.^TSON, R. H., and H. M. R\DF()RD. 1960. Influence of

rams on the onset of oestrous in merino ewes in the

spring. Australian Joimial of Agricultural Research 2:

65-71.

Wehausen, J. D., V. C. Bleicii, B. Bloxg, and T. L.

RUSSI. 1987. Recruitment dynamics in a southern

California mountain sheep population. Joinnal of

Wildlife Management 51: 86-98.

Welles, R. E., and F B. Welles. 1961. The bighorn of

Death Valley. Fauna of the National Parks of the

United States, Fauna Series 6. 242 pp.

WiTHAM, J. B. 1983. Desert bighorn sheep in southwest-

ern Arizona. Unpublished dissertation, Colorado

State University, Fort Collins. 93 pp.

Received 22 November 1993

Accepted 20 June 1994


